Extracellular structures in heart muscle.
The extracellular matrix of heart muscle contains a considerable variety of structures. We have systematically studied the morphology of these structures using several methods of fixation and microscopy. Endomysial connections between cells are comprised of struts of collagen [1] as well as combinations of elastin fibers, collagen fibers, and microfibrils. The rest of the extracellular matrix is filled with a polyanionic lattice of unit collagen fibrils, microthreads, and granules. In the course of these investigations, we have observed regions of structural continuity across the sarcolemma, from endomysial collagen struts to Z-bands. We have also correlated the mechanical resistance to stretch with orientation of epimysial collagen fibers and sarcomere lengths in living as well as fixed rat papillary muscles. Our observations suggest that the extracellular skeletal framework plays an important role in normal cardiac function.